Abstract: Since the extreme summer of 2003 the importance of early drought warning has become increasingly recognized even in water-rich countries such as Switzerland. Spring 2011 illustrated drought conditions in Switzerland again, which are expected to become more frequent in the future. Two fundamental questions related to drought early warning are: (1) How long before a hydrological drought occurs can it be predicted? (2) How long are initial conditions important for streamflow simulations? To address these questions, we assessed the relative importance of the current hydrological state and weather during the prediction period. Ensemble streamflow prediction (ESP) and reverse ESP (ESPrev) experiments were performed with the conceptual catchment model, HBV, for 21 Swiss catchments. The relative importance of the initial hydrological state and weather during the prediction period was evaluated by comparing the simulations of both experiments to a common reference simulation. To further distinguish between effects of weather and catchment properties, a catchment relaxation time was calculated using temporally constant average meteorological input. The relative importance of the initial conditions varied with the start of the simulation. The maximum detectable influences of initial conditions ranged from 50 days to at least a year. Drier initial conditions of soil moisture and groundwater as well as more initial snow resulted in longer influences of initial conditions. The catchment relaxation varied seasonally for higher elevation catchments, but remained constant for lower catchments, which indicates the importance of snow for streamflow predictability. Longer persistence seemed to also stem from larger groundwater storages in mountainous catchments, which may motivate a reconsideration of the sensitivity of these catchments to low flows in a changing climate. 
Introduction 1
In many parts of the world people are aware of droughts as natural haz-2 ards with significant impacts on many sectors especially when they persist 
88
( 3). For the case with a first convergence that would later spread for some as also used in F MARE (eq. 2 and 3).
where n ic is the number of initial conditions (26 different years),
the reference of the forecast i at day t and Q sim,a (t, i) is the ensemble member 194 using the initial condition i at day t.
195
where n fc is the number of forcing ensemble members (26 different years) simulation were compared to the estimated persistences from experiment a).
215
The actual initial hydrological state at the start of each simulation was trans-
216
formed to a relative initial hydrological state by using the long term average 217 conditions of the respective month in which the simulation start was set.
218
For instance in winter the relative initial state is the ratio of the state on Correlations with a p value smaller than 0.05 were considered statistically 225 significant. 
Catchment relaxation

250
The catchment relaxations varied between about three months to a year.
251
For the low elevation catchments the catchment relaxation remained the 252 same for all seasons, while the higher elevation catchments showed differences with an F ratio smaller than one, the range was from 14 to 19 weeks. 
Initial conditions and catchment properties 437
We found that the persistence estimates were strongly correlated to catch- and melt happened.
477
For the persistence estimation, snow storage is directly taken into account, even though the snow melt that occurred during the warm-up was included.
482
This remaining snow influence seems critical as we found seasonal differences 483 in the relaxation times of the middle and higher elevation catchments, but 484 not in the lower elevation catchments.
485
Another indication for the role of snow can be seen from the already dis- 
Predictability of droughts
504
In this study, the analyses were performed from a low flow perspective, as higher elevations which could be due to snow storage as well as other storages.
526
With the tendentially drier conditions in summer there was more variation 527 and the simulations of catchments, no matter at which elevation, had longer 528 or shorter small uncertainty contributions from the initial conditions. The 529 summer F ratio point on the one hand to storage differences, but also to vary- 
554
In summer, the initial conditions had differing influence on the predictions 555 and were not related to a specific elevation range.
556
The interpretation of the correlation between higher elevation and longer per- 
562
We found that snow and soil moisture as well as groundwater initial condi-
563
tions derived from the model states were related to the persistence estimates.
564
Drier initial states of soil moisture and groundwater and more snow accumu-565 lation at the start of the simulation led to longer persistence estimates.
566
In opposition to an intuitive expectation from shallow soils in higher ele- 
